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ABSTRACT 
 
 
 
 
The main objective of this project is to design and fabricate of three shelves 
book trucks which can make people easy in doing their daily job. Purpose of this 
shelves produced is to make a transportation of books, reference materials, medical 
charts and others materials more easy from a place to another. With application of 
wheel, holder and barrier at the main part, this shelves book trucks can accept at 
minimum two hundred (200) to three hundred (300) of books and others. Assume of 
the materials have been done by consider the maximum size is three to four 
centimetre (cm). Currently, the product that exist in the market not meet customer 
need, that’s why this product produced to make customer not hesitate to use it. Three 
shelves book trucks produced by selection the suitable materials, techniques and 
process which is can make the product have long-life span and can detain the load 
given. The ideas to produced this product is based on student’s creativity. Besides, 
the design that have been selected base on stability, affordable to accept load and 
also ability to bring anywhere because of the size and the function. There are several 
process that used during fabricate this product and it’s entertain in this report. 
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ABSTRAK 
 
 
 
 
Objektif utama projek ini ialah untuk melakar dan membentuk rak buku tiga 
tingkat dimana ianya dapat menolong manusia melakukan kerja harian mereka. 
Tujuan rak buku ini dihasilkan ialah untuk memudahkan kerja-kerja pemindahan 
buku, bahan rujukan, carta perubatan dan lain-lain dokumen berkaitan  dari satu 
tempat ke tempat lain. Dengan aplikasi roda, pemegang dan penghadang di bahagian 
utama, rak buku ini dapat menerima sekurang-kurangya dua ratus (200) hingga ke 
tiga ratus (300) buah buku dan lain-lain bahan berkaitan. Dianggarkan bahan yang 
ingin diletakkan diatas rak ini mempunyai saiz maksimum sebanyak tiga hingga ke 
empat sentimeter (cm). Dengan keadaan sekarang, rak buku yang berada dipasaran 
tidak memenuhi minat pelanggan, oleh kerana itulah produk ini dihasilkan supaya 
pelanggan tidak ragu-ragu untuk menggunakannya. Rak buku tiga tingkat ini 
dihasilkan dengan pemilihan bahan, teknik dan proses yang sesuai dimana ianya 
tahan lama dan boleh menerima beban. Idea untuk menghasilkan produk ini 
berdasarkan kepada kretiviti pelajar sendiri. Selain itu, lakaran yang dipilh adalah 
berdasarkan kepada kestabilan, kemampuan untuk menerima beban dan kebolehan 
untuk dibawa kemana sahaja kerana saiz dan fungsinya. Beberapa proses digunakan 
untuk menghasilkan produk ini dan ianya dipaparkan didalam laporan ini. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
This chapter focuses about the project title and the task that have to 
completed for the final year project specially for the last year’s student whose taking 
Diploma In mechanical Engineering. For this project, the title that have choose is 
Design and Fabricate of three (3) Shelves Book Truck. Shelves book truck is 
commonly used to put the book, reference material and others that can put there. 
This three shelves book truck designed and fabricated so that it can work properly to 
the human and followed the customer needs. 
 
 
 
 
1.2 Objective 
 
 
  Diploma final year project objective is to practice the knowledge and skill 
of the student that have been gathered before in solving problem using academic 
research, to born an engineer that have enough knowledge and skill. This project 
also important to train and increase the student capability to get know, research, 
data gathering, analysis making and then solve a problem by research or scientific 
research. 
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The project also will educate the student in communication like in a 
presentation and educate them to defend their research in the presentation. The 
project also will generate students that have capability to make a good research 
report in thesis form or technical writing. This project also can produce and train 
student to capable of doing work with minimal supervisory and more independent 
in searching, detailing and expanding the experiences and knowledge. 
 
 
 
 
1.3 Specify Project Objective 
 
 
i. To fabricate a three (3) shelves book trucks 
ii. To design a new concept of three (3) shelves truck which is easy to 
transport book, reference materials, medical charts and others. 
 
 
 
 
1.4 Scope 
 
 
i. This shelves book truck has three (3) shelve and wheels that make 
easy transport job. 
ii. Minimum reference book and files can put is about 200 to 300 
pieces. 
iii. Shelves book trucks have many steel  structure that make it more 
stable. 
 
 
 
 
1.5 Problem Statement 
 
 
i. Safety factor 
ii. Materials factor 
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iii. Movement factor  
iv. Time factor 
 
Safety factor is considered on the safety of the product when finish 
fabricated. It focuses on the sharp edge, stables and enough to received load. 
 
Materials factor is focuses on the material that use where the cost, ability 
to received load and also the durability. 
 
Movement factor more focuses on the wheel that use which is it can move 
the shelves book truck smoothly without no need more force from the person. 
 
Time factor is about the time that student have. Normally, the time 
interrupted when they are problem in finding the materials at the hardware shop. 
Besides, it also about the cost that student have to pay first.  
 
 
 
 
1.6 Project Background 
 
 
 Based on the objective and scope above, this project is all about the concept, 
skill, ability and afford to achieve and grab the main purpose in designed and 
fabricate. This is so important because its applied all the main thing from every sight 
such as how to make a new designed so that customer not hesitate to use. Besides, 
this three shelves book trucks makes the student more expert in gain the skill and 
develop the creativity on how to begin the new concept, design, the analysis of the 
structure and others. Three shelves book trucks make people easy in doing job such 
as transport the book, reference materials, files and medical charts. With the steel 
structure, this shelves book trucks can receive at minimum two hundred (200) to 
three hundred (300) of books. Making the people who use this shelves book trucks 
more easy, it comes with wheels and holder on the top. Hopefully, this shelves book 
trucks will help the people in doing their daily job.  
 
  
4 
1.7 Project Stages 
 
 
 This project started with briefing by supervisor about the final year project 
for the  students who’s taking the diploma in their learning process for the faculty of 
mechanical engineering. This final year project specially for the student in University 
Malaysia Pahang is to produce the best and the world class student. After that, I have 
make confirmation about the project title. 
 
After all that, i made a research and literature review via internet, books, 
supervisor, and others relevant academic material to the project title, this literature 
review takes about a several week. The reviews not stop there. It continues along 
of this final project. 
 
After identify the literature review and knowledge, I continue with making 
the research about the project and I started to sketch. Sketching consist of three 
design which comes from my own ideas and inspiration. Before that, I have 
identified the scope so that it can help me to make the product. This scope very 
important because it will gathered the data collection about the product. 
 
Next, after identify the scope and do the sketching, I make research again 
to find and identified the raw materials which is suitable to fabricate my product. 
This is so important because it will decide the objective of this project can be 
achieve or not. So the main objective for my final project is to design and 
fabricate the three shelves book trucks which can help people in doing their daily 
job about transportation the reading materials. 
 
After choose the best materials and the design suitable with current 
condition, I start to research about the cost and the size at the hardware shop. The 
materials that use to fabricate this shelves book trucks is steel, zinc plate and the 
rubber or plastic wheel. 
 
After all the thing finish, I am busy doing my first presentation about my 
project. This need me to present to the panel and tell them about the project and 
  
5 
also the current progress. After that, I start doing mf fabricate at week nine. This 
fabrication take three week to finish completely. All the part need to join and for 
this join, I used the welding, drill and rivet process. Before that, steel that used 
have been cut by using vertical bend saw and measured by measurement tape. 
 
Finally, at week eleven, the fabricated process finish and now the testing 
process will be run. I have put many references book and also files on the shelves 
book trucks to see that whereas it can accept load or not. During this process, 
shelves book trucks also checked on their safety and health which related to the 
OSH. 
 
After all the parts had been finished, here comes the last phase of process 
that is data discussion. In data discussion, the draft report and all the related 
articles are gathered and hand over to the supervisor for error checking. The finish 
product will be compared with the report to make sure that there is no mistake on 
both project and report.  
 
After the product and the report had been approved by the supervisor, the 
report is rearrange and print out to submit at the supervisor, the project 
coordinator and also to the faculty of Mechanical Engineering. In this stage, 
everything about final project have finished and achieve the objective. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
6 
1.8 Gantt Chart 
 
 
 
 
Figure 1.0: Gantt chart for project planning 
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CHAPTER 2 
 
 
 
 
LITERATURE REVIEW 
 
 
 
 
2.1 Introduction 
 
 
For this chapter, student needs to search on book, articles, publications, and 
internet materials that related  base on the final project. Literature review tells about 
the whole of the project which is consist of materials used, technique and machines 
used, and whatever that related to this fabricate product. 
 
This project was given ‘Design and fabricate of three (3) shelves book 
trucks’. This project involve to design and fabricate that entirely different from 
current design that seen in the market. Basically, this project have 4 stages: 
 
i. Article review, researching and gathering information. 
ii. Design , sketching by hand , and draw using computer software 
iii. Produce the selected product, using machining process 
iv. Writing the project report. 
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2.2 Type of Shelves Book Trucks 
 
 
 
 
Figure 2.1: Two door book trucks 
 
http://www.thefurniture.com    [Date on 7 September] 
 
 
  This two door book trucks comes with no wheel that make people difficult 
to transfer the book or reference materials to another site. 
 
 
 
 
Figure 2.2: 3 Range book trucks 
 
http://www.thefurniture.com    [Date on 7 September] 
 
  
 
Next, for this 3 range book trucks, there are no safety aspect for  the 
book or files. This is because the degree of the book and files stand nearest to 90 ◦ 
(degree). Besides, it also have no wheel that can help  people to transfer 
reference materials. 
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Figure 2.3: Permanent shelves book trucks 
 
http://www.thefurniture.com    [Date on 7 September] 
 
 
 
  This permanent shelves book trucks currently cannot remove anywhere 
because it tight to the wall. With the size that comes from floor to  ceiling,its 
currently make people difficult to take book. Furthermore, this permanent shelves 
book trucks comes with no wheel and no barrier at the front side so that the book 
will not drop down. 
 
 
 
 
 2.3 Types of Materials 
 
 
 2.3.1 Plastic 
 
 
Plastic is the general common term for a wide range of synthetic or semi 
synthetic organic amorphous solid materials suitable for the manufacture of 
industrial products. Plastics are typically polymers of high molecular weight, and 
may contain other substances to improve performance and/or reduce costs. 
 
The word derives from the Greek (plastics), "fit for molding", from πλαστός 
(plasters) "molded”. It refers to their malleability or plasticity during manufacture 
that allows them to be cast, pressed, or extruded into an enormous variety of 
shapes — such as films, fibers, plates, tubes, bottles, boxes, and much more. 
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The common word "plastic" should not be confused with the technical 
adjective "plastic", which is applied to any material which undergoes a permanent 
change of shape (a "plastic deformation") when strained beyond a certain point. 
Aluminum, for instance, is "plastic" in this sense, but not "a plastic" in the 
common sense; while some plastics, in their finished forms, will break before 
deforming and therefore are not "plastic" in the technical sense. 
 
There are two types of plastics, thermoplastic and thermoses. 
Thermoplastics, if exposed to heat, will melt in two to seven minutes. Thermoses 
will keep their shape until they are a charred, smoking mess. Some examples of 
thermoplastics are grocery bags, piano keys and some automobile parts. Examples 
of thermoses are kid's dinner sets and circuit boards. 
 
 
 
 
2.3.2 Steel 
 
 
Steel is an alloy consisting mostly of iron, with a carbon content between 
0.2% and 2.1% by weight, depending on the grade. Carbon is the most cost-effective 
alloying material for iron, but various other alloying elements are used such as 
manganese, chromium, vanadium, and tungsten. Carbon and other elements act as a 
hardening agent, preventing dislocations in the iron atom crystal lattice from sliding 
past one another. Varying the amount of alloying elements and form of their 
presence in the steel (solute elements, precipitated phase) controls qualities such as 
the hardness, ductility, and tensile strength of the resulting steel. Steel with increased 
carbon content can be made harder and stronger than iron, but is also less ductile. 
Alloys with a higher carbon content are known as cast iron because of their lower 
melting point and castability. Steel is also distinguished from wrought iron, which 
can contain a small amount of carbon, but it is included in the form of slag 
inclusions. Two distinguishing factors are steel's increased rust-resistance and better 
weldability. 
 
Though steel had been produced by various inefficient methods long before 
the Renaissance, its use became more common after more efficient production 
